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SELF-TEST: Performance Measurement Presentation 

 

1. True or false, Internal Rate of Return (IRR) is best used for measuring the 
performance of publicly traded securities.  
 
 
 
 

2. Who typically controls the timing of cash flows for managers of publicly 
traded securities? 

a. The Investors 
b. The Manager 
c. The Custodian 

 
 

3. True or false, Internal Rates of Return (IRR) consider the timing impact of 
cash flows on returns.  
 
 
 
 

4. Is an annualized Time-Weighted Return (TWR) equal to the simple average 
of each year’s return? 

a. Always 
b. Never  
c. Not Unless Each Year’s Returns are Identical 
d. Not Unless Each Year’s Returns are Different 
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Introduction

Generally returns are calculated using one of two 
methodologies
1. Time-Weighted Return (TWR)
2. Internal Rate of Return (IRR)

Typically, Time-Weighted Returns (TWR) are used by the 
investment industry to measure the performance of funds 
investing in publicly traded securities.
Internal Rates of Returns (IRR) are normally used to gauge 
the returns of funds that invest in illiquid, non-marketable 
assets — such as buyout, venture or closed-end real estate 
funds.
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Managers of public securities funds typically do not control 
investor cash flows.  Investors in these funds enter and exit at 
will.
Investors in most private or alternative funds face restrictions 
on their ability to invest additional assets or to redeem 
existing assets.  These restrictions can take the form of multi-
year “lock-ups.”
This difference in the nature of fund cash flows constitutes 
the main reason why public and private securities returns are 
reported/calculated differently.

Introduction
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Definitions

TWR measures a fund’s compounded rate of growth over a 
specific time period.
While TWR measures the return of a fund’s investments, it 
does not consider the effect of investor cash moving in and 
out of a fund.
Thus, TWR is suitable for measuring the performance of 
marketable investment managers, because they do not control 
when investor cash enters or exits their funds.

Time-Weighted Return
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Definitions

IRR equates the present value of all invested capital in an 
investment to the present value of all returns.
Said differently, IRR is the discount rate that equates the cost 
of an investment with the present value of the cash generated 
by that investment.
IRR is the return calculation most commonly used for 
investments in private securities, because private investment 
managers typically exercise a greater degree of control over 
the amount and timing of their funds’ cash flows.
IRR is also sometimes referred to as Dollar-Weighted Return.

Internal Rate of Return
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Formulas

The TWR formula in is:
TWR = ([(1+R1)(1+R2)…(1+Rn)]^(1/n) - 1)

Where Rn is the return in year n
n is the number of years

The above formula is referred to as “linking” period returns.
Note that the TWR is only dependent on the investment 
return in each period, and is not dependent on cash flows.
It is, however, dependent on the volatility of each period’s 
return.
It is NOT equal to the average of the each period’s return (see 
example for more detail).

Time-Weighted Return
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The IRR formula involves two steps:
Solve the equation below for “X”

Where CFn is the cash flow in quarter n
n is the number of quarters

Place the value solved for “X” from the above equation 
into the following equation and solve for the IRR:

Note that the IRR is dependent on cash flows.

Formulas
Internal Rate of Return

-CF0 + __CF1__ + __CF2__ + ___CF3__ + … _ CFn__ = 0
            (1+X)       (1+X)2        (1+X)3          (1+X)n 

(1+X)n – 1 = IRR 
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Summary

TWR measures the performance of public 
fund managers.

TWR eliminates the impact of the timing 
of fund cash flows and isolates the 
portion of a portfolio’s return that is 
attributable solely to the manager’s 
actions. 

TWR is used for public fund managers 
because they normally do not control 
cash flowing into or out of their funds.

Time-Weighted Return (TWR)

IRR measures the performance of private 
fund managers.

IRR accounts for the timing and 
magnitude of fund cash flows. 

IRR is used for private fund managers 
because they typically exercise a degree 
of control over the amount and timing of 
fund cash flows.

Internal Rate of Return (IRR)

Key Differences
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Time-Weighted Return

TWR is dependent on the volatility of each period’s return, 
and is NOT equal to the average of each period’s return.
These two traits make analyzing sub-period returns important 
to understanding a manager’s period return.
The example on the following page illustrates this point.

Volatility and Average
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Time-Weighted Return

Assume we have the three following return streams:

Note that the TWR does not equal the average return except 
in Return Stream 1, when all returns are the same.
Also note that even though all three return streams have the 
same average return, the TWR differs based on the volatility 
of the returns in years 1 through 4. 

Volatility Matters

Return 
Stream 1

Return 
Stream 2

Return 
Stream 3

Year 1 10.0% 20.0% 30.0%

Year 2 10.0% 0.0% -10.0%

Year 3 10.0% 20.0% 30.0%

Year 4 10.0% 0.0% -10.0%

Average Return 10.0% 10.0% 10.0%

Annual TWR 10.0% 9.5% 8.2%
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Example of TWR and IRR
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Calculation Example

The example below illustrates the mechanics of TWR for a 
hypothetical mutual fund.
On December 31, 2000 this Fund had $1,000 in assets.

In the 1st quarter, it had a 10% return and $730 in redemptions.
In the 2nd quarter, it had a 3% return and $300 in redemptions.
In the 3rd quarter, it had a -4% return and $70 in redemptions.
In the 4th quarter, it had a 6% return with no cash flows.

Time-Weighted Return

ABC Equity Mutual Fund 
December 
31, 2000 

Q1 
2001 

Q2 
2001 

Q3 
2001 

Q4 
2001 

Beginning portfolio value, $  1000 370 81 7.8 

Gain or (loss) for the quarter, %  10% 3% (4%) 6% 

Gain or (loss) for the quarter, $  100 11 (3.2) 0.5 

Quarterly cash inflows/(outflows), $  (730) (300) (70) 0 

Ending portfolio value, $ 1000 370 81 7.8 8.3 
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Calculation Example

Using the quarterly return numbers from the previous slide, 
the resulting calculation is:

[(1.10)(1.03)(0.96)(1.06)] – 1 = 15.3% = Annual TWR

Thus, ABC earned a 15.3% TWR.

Note, this example uses 4 quarterly returns and does not need 
to be annualized.

Time-Weighted Return
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Calculation Example

To see the importance of cash flows in the IRR calculation, 
let’s use the same quarterly returns and cash flows presented 
in the TWR example to calculate the IRR of the hypothetical 
fund.

Internal Rate of Return
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Calculation Example

In this case, on December 31, 2000, an investor makes a 
$1,000 investment in the fund.

All returns are the same as the TWR example.
The only two differences are:
1. Instead of redemptions from the fund, we will assume cash is 

distributed from the fund (in the same amounts as the 
redemptions).

2. During the last period, all remaining capital is distributed back 
to the investor.

Internal Rate of Return

XYZ Private Investment Fund  
December 
31, 2000 

Q1 
2001 

Q2 
2001 

Q3  
2001 

Q4  
2001 

Beginning portfolio value, $  1000 370 81 7.8 

Gain or (loss) for the quarter, %  10% 3% (4%) 6% 

Gain or (loss) for the quarter, $  100 11 (3.2) 0.5 

Quarterly cash inflows/(outflows), $  (730) (300) (70) (8.3) 

Ending portfolio value, $ 1000 370 81 7.8 0 
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Using the numbers from the example above gives the 
following:

-1000 + 730 + 300 +  70  + 8.3  = 0
(1+X)  (1+X)2 (1+X)3 (1+X)4

(1 + 0.076)4 – 1 = 34.0% = IRR

Thus, XYZ earned a 34.0% IRR.

Calculation Example
Internal Rate of Return
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Calculation Example

In the foregoing examples, we demonstrated the difference 
between TWR and IRR calculations.
These two methods reflect the differing nature of cash flows 
for public and private investment managers.

Public investment managers do not control their funds’ cash 
flows, and TWR does not account for the timing of these flows.
Private investment managers, on the other hand, exercise a 
degree of control over the timing and magnitude of their funds’ 
cash flows, and IRR takes these flows into account.

In the two examples, the IRR was roughly twice the TWR.
IRR was higher than the TWR in large part due to the “front 
loading” of XYZ Private Investment Fund’s cash outflows.

Analysis of the Differences Between TWR and IRR
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Calculation Example

On the previous page it is shown that IRR was higher than 
the TWR due to the “front loading” of XYZ Private 
Investment Fund’s cash outflows.
To see the impact of cash flow timing, what if we assumed all 
the distributions occurred in the last period instead?
In this case, the IRR would be 15.3%.
Thus, when all cash flows occur in the last period, the IRR 
equals the TWR. 

Analysis of the Differences Between TWR and IRR
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Example of Annual TWR
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Calculation Example

If we use the same example as above but this time assume the 
quarters were in fact years, we would need to annualize the 
return.  To do this we take the result of the prior example to 
the power of 1 divided by the number of years, (4 in this 
case):

[(1.10)(1.03)(0.96)(1.06)] – 1 = 15.3% = Total TWR

to annualize:

(15.3% + 1)(1/4) – 1 = 3.62% Annual TWR

Time-Weighted Return
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TWR vs. IRR

So, which is better, TWR or IRR?
It all depends on the type of investment being evaluated and 
who controls the cash flow pattern.

TWR if cash flows are controlled by the investor 
IRR if cash flows are controlled by the manger

Conclusion
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